XV. The electric light by Nipher, P. E.
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=tphm16
Download by: [University of California, San Diego] Date: 24 June 2016, At: 09:50
Philosophical Magazine Series 5
ISSN: 1941-5982 (Print) 1941-5990 (Online) Journal homepage: http://www.tandfonline.com/loi/tphm16
XV. The electric light
P.E. Nipher
To cite this article: P.E. Nipher (1880) XV. The electric light , Philosophical Magazine Series 5,
9:54, 120-121, DOI: 10.1080/14786448008626809
To link to this article:  http://dx.doi.org/10.1080/14786448008626809
Published online: 28 Apr 2009.
Submit your article to this journal 
Article views: 2
View related articles 
120 Mr. P. E. Nipher on the Electric Light. 
in passing through the lens; and by interposing thin plates of 
glass between the standard candle and its screen to produce 
there a sinfilar absorption, we have no doubt that measure- 
ments may be made with this instrument with much greater 
accuracy than is possible by the ordinary method. 
The power of the light is practically, therefore, proportional 
to the square of the product of the measurable distances. It 
will be, of com'se, unnecessary to measure the variations both 
in D and in c/, as the scale can be so graduated as to give both 
distances at one reading. 
XV. 1"he Electric Light. By P. E. N~PBER*. 
I N the Philosophical l~Iagazine for January 1879, p. 30, Mr. W. H. t)reece gives a discussion, in which he shows 
the condition to be supplied in electric lighting, in order to 
obtain a maximum effect. In equation (2), p. 31, he gives, 
for the heat distributed to the incandescent material, 
E~l 
H= (p + r + l) ~' 
where p represents the battery-resistance,, andr and 1 repre- 
sent the resistances of tho connecting wires and an incan- 
descent lamp respectively. 
For n lamps joined up in series, we must substitute nl for 1 ; 
while if joined in multiple arc, we must put / for 1. In either n 
case the value of H is found to be a maximum when the resist- 
ance of the lamp system is equal to that of the rest of the cir- 
cuit. 
Mr. Preece then proceeds on the assumption that this con- 
dition cannot be complied with if n is large, reaching the con- 
clusion that the amount of heat libera~d:in each lamp varies 
inversely as the square of the number of lamps. This is true 
in either of the two cases discussed by him. 
If, however, we have n lamps arranged in n r parallel circuits, 
• • f /  in each of which ~ e have n lamps~ the previous equation 
becomes 
n// 
E~ l 
n 11f 
n. l~* o+r+ -~ ] 
With this arrangement it is always possible to supply the H~ condition which makes H a maximum, entirely irrespective 
* Communicated bythe Author. 
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of the value of n. 
we shall have 
~Ir. W. H. Walenn on Unitation. 
If 
p+r= ni l, 
121 
E 2 
H'~= 4(p + r); 
or the total heat in n lamps is independent of the number of 
lamps. 
The heat generated in each lamp will then vary inversely 
as the number of lamps. 
St. Louis~ Dec. 30~ 1879. 
XVI. On Unitation.--,IX. Practical Remarks tTtereon, togetlter 
with ~xamlgles. By W. H. WALEN~, ~][em. -Pltys. Soc. 
[Continued from vol. v. 13. 218.] 
37. r I~HE distinction between a unitate and the remainder 
JL  to a division is shown in articles 24, 26, and 27 ; 
and in articles 31, 33, 34, and 36 the unitation-formula 
U, ~--a,0.--  ~) "-~ + a ,_ , ( r -  ~) "-~ +. . .  + ,~(r-- ~) ~ 
+ a2(r- ~) + a l 
is compared with the ordinary formula expressing the scale of 
notation of a given number N. In articles 29 and 30, the ab- 
sence of %, as a symbol, from the formula 
+ al(r_  ~)o .~_ a_,(r-- ~)-' + a_2(r -- ~)-~ +. .  
+ 
is explained, a0 being the decimal point ; a0 ma~;, in general, 
be taken to be the origin from which the order of the digits of 
is to be reckoned in either direction. 
The use of these results and comparisons is manifest through- 
out the whole subject. The first step in their application is to 
obtain easily the nnitate to a given number. Although the 
general unitation-formula will, in all cases, furnish this value 
by substitution, there are short methods which point out dif- 
ferent processes according to the algebraical form of ~ in U,N. 
The practical work in some of these methods has been illus- 
t~rated in the papers I., lII., and V. ; but an analytical treat- 
ment of the subject is possible in certain cases. Some of these 
cases will now be examined. 
38. The algebraic form of U~T, which may be written 
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